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Algorithm 1; Resource provision algorithm in cooperative game 13) Build cloud users coalition to construct a resource pool in
1) Input: Resource capacity, users’ requirement, prices of local population

two stage, internal demand, cost 14) TFor a resource coalition

2) Output; Optimal revenue solution of resource provision 15)  Initialize the number of iterations

3) [Initialize parameters of cloud resources 16)  Send coalition bidding to resource

4) Initialize parameters of cloud users’ resource requirements 17)  Calculate allocation sharing and revenue

and internal demand 18)  Revenue division among the coalition’ s members

5) For all available cloud resources 19)  While revenue is bigger than individual revenue without
6) Identify their capability and estimate the load of require- cooperation Do

ments 20) Keep the user coalition

7) End For 21)  End while

8) For each cloud user 22)  While the revenue from a resource pool of coalition is
9) Build revenue objective function and bidding strategy bigger than the coalition cost Do

10)  Compute revenue and resource allocation sharing 23) Quit the coalition and keep the individual revenue
11)  Save current allocation sharing and resource price 24)  End While

12) End For 25)  Update iteration
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26) End For 28) Return optimal revenue solution of resource provision

27) Find the core of cooperative game in revenue sharing
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(1. School of Computer, Wuhan University of Technology, Wuhan 430063, China; 2. School of Computer and Information Engineering,
Xinxiang University, Xinxiang 453003, China; 3. School of Information Engineering, Henan Institute of Science & Technology, Xinxiang
453003, China;4. School of Mathematics and Computer Science, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: In order to improve the resource utilization and the rtesource providers’ revenue, a resource provision algorithm
based on cooperative game in cloud coalition mode is proposed. The revenue optimization for the resource coalition is formalized as a
linear programming problem in our algorithm and the optimization problem is solved by the core in cooperative game. Then, we prove
that the resource provision strategy in the core of cooperative game is also the optimal solution of linear programming. Meanwhile, for
obtaining the stable resource coalition structure, a dynamic coalition formation model based on discrete Markov chain is designed, in
which the optimal coalition structure maximizing resource provider’ s profit can be obtained. Simulation experimental results show that,
for the resource providers with game rationality, the forming resource coalition can improve the resource providers’ profit. And, due to

the coalitional formation cost, the stable coalition structure prefers to selecting a smaller size of coalition.

Keywords ; cloud computing; resource provision; cooperative game; coalitional structure



